end of about six weeks no carcinoma cells could be found. The non-malignant cells were scarcely affected, although there was some formation of fibrous tissue by the time the hysterectomy was carried out.
Radio-sensitivity.-This radio-sensitivity of the malignant cell is, of course, of the greatest importance, and it is for biochemists and physicists to tell us what the differences are in the quickly growing cell and the more stable cell, and also what chemical changes are brought about by irradiation.
Effect of Gland Tissue on Radio-sensitivity.-Apparently radio-sensitivity varies in different tumours. On what does this difference depend? On blood supply, or histological structure, or the surrounding cells,-as seems suggested by the difficulty of destroying the malignant cells in glands and other lymphoid tissues, such as the tonsil, when the primary focus is often so easy to get rid of?
Cancer Resistance.-Again, it is well known that a hypertrophic growth of the cervix is much more readily destroyed by radium than is an ulcerating growth.
Is it not possible that this difference is really a question of the cancer resistance of the individual? In the hypertrophic growth there may be a high degree of resistance, and therefore the neoplasm can only grow outwards. This subject of *cancer resistance is of great importance, and some of the Swedish school are of opinion that when we irradiate a tumour we are really only restoring the balance of power in favour of the body tissues, and that if the tissues are over-irradiated that resistance is actually diminished. Indirect Action.-This theory of general body-or, at any rate, local-resistance to cancer brings in the question as to whether there is an indirect action as well as the purely direct one just mentioned. It is possible that the obliteration of the surrounding arteries, the formation of fibrous tissue, or even the formation of some antibody stimulated by the dying malignant cells, may play a part in the disappearance of the new growth. Todd, of Bristol, has suggested that lead and other chemicals used in the treatment of malignant disease, act on the reticulo-endothelial system, and he hazards a guess that radiotherapy acts in the same way. He bases this suggestion on the disastrous results obtained by using radium or X -rays immediately after treatment by lead selenide.
Wave Lengths.-Yet another subject for investigation is whether certain wave lengths have a specific action. Clinically, it is found that gamma-rays seem to have a better effect than beta-rays, but it is not really decided whether this is the specific action of the shorter wave length, or is merely due to a greater amount of energy reaching the deeper part of the growth by the penetrating gamma-ray. Septic Conditions.-There are many other problems-for instance, to what extent is a septic condition of the growth detrimental to the results obtained by radiotherapy, and why ? Split Doses and Repeated Small Doses.-Another point to be investigated is whether split doses, that is to say, repeated applications, are better than one single application, and, in the event of this principle being carried to an extreme, whether the tissues acquire an immunity to further treatment.
All these questions show that radiotherapy is not by any means simple, and that its action is not that of " a red-hot poker," as it was once described by a distinguished ;surgeon.
Technzique.-With such imperfect knowledge of the fundamental factors involved, it is not surprising that most techniques are empirical.
Dosage.-For those people who have not done a great deal of radiotherapy, it is very essential that they should consider what is meant by a "dose " of radium. When a dose of medicine is prescribed, it is assumed that the same proportion of -the drug is absorbed by the average adult and that the resulting action, on the whole, is very much the same. It is not possible to speak of radium in the same way, as the factors on which the action depends are so numerous. Although it is Obstetrics and Gynecology, and Electro-Tlherapeutics 1067 possible to define dosage as " the weight of radium element multiplied by the duration of exposure," yet, in practice, this gives very little information, because the intensity of the irradiation falls off very rapidly the further the radium is from the individual cell. Again it is obvious that the same amount of energy would be received by a cell if a hundred milligrammes were used for one hour or one milligramme for a hundred hours and, therefore, merely stating that the patient was treated with so many milligramme-hours does not tell us what combination of radium and hours was actually used. The only way of conveying to another person exactly what treatment has been carried out is to state:--(1) The weight of the radium element;
(2) The number of containers;
(3) The size of the containers; (4) The filter, i.e., the thickness of the walls of the containers; (5) As far as possible, the position of the containers in relation to the growth; (6) The duration of exposure.
Merely recording dosage, bowever, does not dispose of the problem of how the dosage should be made up. Speaking purely from clinical observation, it would seem that for certain types of growth, particularly slow-growing tumours, it is better to apply a small intensity for a long time than to give a large intensity for a short time.
Carcinoma of the Cervix.-Carcinoma in this site was one of the first malignant conditions to be treated by means of radium and the results obtained were so striking that it may be said to be the birthplace of radio-therapy. Since those early days, several techniques have been evolved, chief among these are the Heyman technique, the Paris technique, the Brussels technique, and we at St. Bartholomew's Hospital have carried out a buried needle technique.
The Heyman technique is a surface application to the growth of about 120 mgm. of radium element on three occasions, at weekly intervals, the duration of each application being roughly twenty-four hours. The Paris technique is also a surface application but the amount of radium is only 66 mgm. and this is applied for five or six days. The Brussels technique is only 40 or 50 mgm. and is sometimes applied for as long as 15 days.
The method we have used at Bartholomew's consists of 50 mgm. in the form of needles and is applied for six days. Our object in using needles is to distribute the radium more evenly around and in the tumour by means of multiple foci.
Comparison of Results at Present Impossible.-The Radiological Sub-Committee of the League of Nations stated that they found it impossible to make a comparison of the results obtained by different techniques, owing to the difficulty of being certain that the figures referred to patients in whom the disease had advanced to the same extenit. One thing is, however, quite certain, namely, that all these methods of applying radium per vaginam are efficient in destroying the growth in the cervix and vagina. The problem, therefore, that concerns gynacologists is how to destroy the growing edge of the tumour in the deeper parts of the pelvis and the metastases in the glands.
Reasons Why Deeper Growth is more Radio-resistant.-The first question we must ask is why it is more difficult to destroy malignant cells in the glands and deeper parts of the pelvis than cells situated on the surface of the cervix. The obvious answer would be the difficulty of getting a sufficient intensity to the deeper cells. Personally, I am not convinced that this is the whole difficulty. As mentioned above, there are other possibilities. On the assumption that the intensity was the chief factor, I have elaborated the intra-abdominal technique which was originally tried by the Belgians. I am fully aware that the French school have reported unfavourably on this method, but I am not aware of how many cases they treated or of the evidence on which they came to their decision. This method has already been described at one of these meetings. Briefly, the abdomen is opened, 2 mgm. needle8 with an active length of 3*2 cm., filter 0 5 mm. of platinum, are placed through the parietal peritoneum close to the iliac vessels and glands. Twenty needles are usually employed, spread out all round the pelvis. The abdomen is opened again at the end of seven days and the needles are removed. The peritoneal reaction to this treatment is slight and the patient's temperature and pulse are scarcely affected. It is too early to say anything definite about the results, but since it does no harm it should be tried out, and I hope that the younger generation of gynacologists will improve on the present technique. For instance, it might be better that three or four needles of greater intensity, e.g. 3 or 4 mgm. each, should be arranged in a plaque which could be sewn to the peritoneum and the whole wall of the pelvis plastered with such plaques. Possibly this would give a more uniform irradiation of the gland area.
X-rays and Radium.-Another method of dealing with these glands is, of course, by X-rays. It is generally agreed that X-rays plus radium are better than radium alone, but from my slight experience of X-rays alone and from the evidence of sections taken after treatment in such cases, I am forced to believe that X-rays aloine are not so efficient as radium alone.
Carcinoma of the Vagina.-This requires little comment. As a rule, a few needles of small intensity placed around and in the growth and left in position for six days will cause complete disappearance of such tumours.
Carcinoma of the Vulva.-This is a condition which most of us a few years ago would have considered very radio-resistant. In the last year or so, however, I have treated a few cases by means of small intensity needles, never greater than 0 6 mgm. per cm. and never nearer to each other than 1 5 cm. These are left in position for a minimum of ten days, and in one case for three weeks. The result of using a small amount of radium over a long period has been most satisfactory so far as the primary growth is concerned. My experience in the case of the glands in carcinoma of the vulva is much more limited. In some of the cases there were no palpable glands present, and scarcity of radium prevented me from using a prophylactic dose. In one case, the glands were treated by buried needles and have diminished in size. It is too early to say that they have disappeared. On three, sufficient radium was available to make a surface application of about 75 mgm. distributed on columbia wax and left on sometimes for eighteen or twenty hours out of the twenty-four, for from fifteen to twenty days. The immediate result of such treatment is to get a very marked reaction of the skin, which, however, doe3 not amount to a radium burn and heals in the course of a few weeks.
Carcinoma of the Body.-Here again my experience is small, owing to the fact that in the majority of cases, with our present knowledge, it seems better to perform pan-hysterectomy. In one case, where 40 mgm. of radium were placed in the cavity for a week and hysterectomy performed at the end of a fortnight, very little change was found in the histological appearance of the growth. In another case, which was unfit for hysterectomy, 40 mgm. in a number of needles were placed in the uterine cavity for fourteen days. This patient came to hospital again a year later complaining of a vaginal discharge. The exploration of the uterus failed to show any evidence of growth. A comparison of these two cases suggests that columnar-celled carcinoma may need a much larger exposure to radium than a squamous-celled growthi. X-rays plus radium lhave been shown by Finzi and Levitt to be very beneficial in such cases.
Chorionepithelioma.-I have treated only one of these cases by radiotherapy. This was a very typical case of chorionepithelioma and the diagnosis was confirmed by a section taken from a secondary deposit in the vagina after irradiation. The patient was first treated by X-rays and then by radium placed in the uterus and round the secondary growth in the vagina. This patient is still alive and well, one year after treatment.
Sarcoma of the Cervix.-Here again my experience is limited to one case in which the patient, having had a fibroid polypus removed on two occasions without, apparently, any histological examination, refused any further operative procedure. The growth was about the size of a fist and protruded outside the vulva. With X-ray and radium treatment it completely disappeared for several months and the cervix looked quite normal. A few weeks ago, however, growth appeared again at the external os. The patient was, therefore, persuaded to have further radium treatment followed by hysterectomy. Sections from the cervix after removal showed sarcoma cells which, however, are obviously much affected by the radium. The patient is not doing well, but whether this is due to extension of growth or to the large doses of radium employed is uncertain.
Benign Conditions treated by Radiotherapy.-Under this heading may be placed menopausal haemorrhage, fibroids and irregular haemorrhages in patients aged under 40, without any physical signs. Considerable evidence is now available as to the value of creating an artificial menopause by means of radium or X-rays, in patients over the age of 40. Dr. Kreitmayer has sent out questionnaires to 122 patients who have had this treatment at St. Bartholomew's Hospital; of these, ninety-six have, up to the present, replied. The dose of radium given in nearly all these cases was 50 mgm. of radium element in a single tube with a filter of 0*5 mm. of platinum, left in position for 72 hours. Of these cases, only iine required further treatment in order to produce amenorrhea and in six of these the patients were under the age of 40.
Menopausal symptoms were noted in the majority of cases, but whether they are more severe and last longer than in women who pass through the normal menopause, is at present impossible to ascertain. Although the number of younger women treated in this series is small, the results suggest that the menopausal symptoms are more severe in such cases, and it is questionable whether it is not better to do a hysterectomy on patients under the age of 35. On the other hand, as is shown by a paper published recently in the Journal of Obstetics and Gyna?cology, a large percentage of young women treated with radium, menstruate again after a few months, and menstruation then becomes normal. More work on this question is urgently needed.
Fibroids.--The indication for radiological treatment of fibroids may briefly be summarized as follows:
This treatment should be used in cases in which the patients are over the age of 40, and in which the mass of fibroids is not larger than a full-time fcetal head and the symptoms are mainly menorrhagia, or irregular hbmorrhage, and are not due to pressure. Possibly in the future the indications will be extended, but the contraindications for treating larger growths would seem to be (a) the possibility of these growths undergoing degeneration, and (b) the difficulty of being certain on a physical examination, that no inflammatory condition of the tubes, etc., lies behind the larger growth.
In the case of fibroids giving rise to irregular htemorrhage, it is better gently to explore the inside of the uterus in order to exclude co-existent malignant disease, and to use radium for the treatment. In the case of a fibroid giving rise to pure menorrhagia, it is perhaps better to use X-rays in order to avoid an aneesthetic.
Finally, I would appeal once more to all those using radiotherapy not to regard it purely as a mechanical method of destroying growth, but to look upon it as a science which needs a team consisting of physicists, chemists, biologists, pathologists, radiologists and clinicians, in order to solve the various problems and secure the best results.
Dr. J. E. A. Lynham: The treatment by radium of such conditions as fibroid disease of the uterus, climacteric haemorrhage and endo-cervicitis in uncomplicated cases, is an operation easily performed by the gynaecologist. The dosage has been so much improved that nowadays, in the hands of the experienced operator, relief can be established with a reasonable degree of certainty. In the earlier records of the treatment of these conditions the dosage was almost identical with that employed in malignant disease; but in a large number of cases this was unnecessarily severe, and it is now established that more satisfactory results can be obtained by lesser quantities of radium applied for shorter periods. Much has been written on the comparative values of radium and X-rays in the production of artificial menopause in cases of uterine hemorrhage and fibroid disease. It has been stated that radium produces its results more especially by its action on the uterus itself, whereas X-rays exert their influence indirectly through their effect on the. ovaries. During the last few years this branch of X-ray therapy, like other branches, has undergone considerable change. With higher voltage machines, heavier filtration and tubes that can be trustedto run uniformly, and, above all, by the assistance given us in the reliable measuring instruments now procurable, it is possible to produce by X-rays results which are reliable and are not attended by harmful effects. It will be found that in most departments the beam of X-rays in such cases is now directed so as to include the uterus itself in all the fields. So that in a case in which, for any reason, radium is contra-indicated or not available, the gynaecologist should have no misgivings in referring the patient for treatment by X-rays.
In the treatment of cancer one has always to bear in mind two separate things -the effect of the radiation on the malignant cells, and the effect on the stroma and adjoining tissues. In the case of sareoma I believe that the more important action is that on the cells of the tumour, the surrounding tissues playing a very.secondary part. In cancer, on the other hand, it seems probable that the ideal radiation is one which will inhibit or destroy the malignant cells, not only without injury to the adjoining tissues, butin such a way as actually to assist them in their efforts to overcome the invading cells of the growth. It is obvious that in following out the principles of any one form of treatment special modifications have to be made for individual cases. Many failures, particularly in the earlier days, can be attributed to dosage of too great intensity, which was guided by an endeavour to influence the malignant cells without sufficient regard for the susceptibilities of the connective and other tissues in the vicinity. Greatly improved and more lasting results have now been obtained, as more attention has been paid to this conception.
Here is a matter for serious consideration. It is generally accepted that the shorter wave lengths of the gamma rays of radium have a more inhibiting influence on the cancer cell than X-rays, whilst the most careful observers consider that a greater effect is produced on the stroma by X-rays than by radium. It seems, therefore, logical to suppose that in the treatment of cancer, greater success should attend the judicious combination of radium and X-ray therapy than can be expected from either form of treatment alone. The figures from some of the Continental clinics, notably that of Munich, where a serious effort has been made in this direction, speak for themselves.
In my personal experience I have been more successful when radiuim has first been used for its immediate local effect, followed by X-ray treatment, begun before the radium reaction had entirely subsided.
It will not be denied that the radiologists were the first to recognize the possibilities of radium as a therapeutic agent, and that it was they who paid the price in physical disabilities and sufferings as the result oI experimental work. Moreover, it was they who recognized the potentialities of radium in the treatment of carcinoma, after many years of patient experiment and empirical treatment. It was they who brought to the notice of the surgeon and the gynaecologist this new and almost incredible substance in the treatment of cancer, when cancer was still a localized disease, though advanced beyond the possibility of clean surgical removal. And it was the radiologists who advocated, and urged, and pointed the way to the surgical application of radium, which is now so universally accepted. In 1912, at the Radium Institute, Dr. Arthur Burrows and myself, working with Mr. Hayward Pinch, realized that in certain conditions the radium tubes and applicators which we possessed were inadequate, because we found it impossible to produce a satisfactory effect in the deeper parts of a growth without giving an overdose to the surrounding tissues. We had glass capillary tubes filled with the emanation, and carried out a large number of experiments with photographic plates, finally choosing a filter of 0 3 mm. of platinum for small needles in which to encase the capillaries, with a view to inserting them in the deeper parts of tumours, in conjunction with the external and other applications. Early in 1913, Stevenson, of Dublin, began to use similar capillaries in hypodermic needles, and Burnham, of Baltimore, and Quick, of New York, followed up, with othiers, gradually modifying the applicators and ultimately arriving at the radon seed.
Parallel with this was the construction, in Paris and elsewhere, of needles containing radium sulphate, the amount being gradually reduced to the small quantities screened with a millimetre or half a millimetre of platinum, which, at the hands of R6gaud and his colleagues, has revolutionized our attitude towards carcinoma of the tongue and fauces, and, as used by certain gynecologists, is giving extraordinarily good results in malignant disease of the vulva.
The original applicator for use in treatment of disease of the uterus was designed by Wickham, of Paris. It consisted of a hollow cylinder coated on the outer surface with a radium-containing varnish. At the lower end was an umbrella-like disc -similarly coated with radium on one side. This apparatus was enclosed in a hollow metal filter of definite thickness, the cylindrical part being passed into the cervix. It was an ingenious piece of apparatus, but one difficult to make and still more difficult to preserve, and it was soon found that similar degrees of improvement could be achieved by using a simple tube. In the earlier years in each clinic a definite quantity of radium with a definite filter, was used for a definite time in all the cases which came for treatment. Then, as a result of the observation of these cases, in the course of time the dose was varied. In conjunction with a central tube we soon came to use our needles, and, in a series of cases, Burrows, at Manchester, achieved excellent results. Heyman, of Stockholm, who was not enthusiastic about the insertion of needles, developed, in conjunction with Dr. Forssell, a method of packing applicators round the cervix which has become known as the " Stockholm " method. In Paris a similar technique was evolved with a slightly more elaborate form of applicator. At about the same time, Howard Kelly, of Baltimore, working with Burnham, published a number of cases in which they used a very large quantity of radium emanation for a-very short time-1,000 mc. for three hours-with results which at first appeared striking, but the fact that the method has been abandoned tells its own tale.
Mr. Donaldson has followed the method to which he has referred, with an efficiency and a degree of success upon which he is to be congratulated. Recently, in another place, he suggested that he might abandon his method in favour of the " Stockholnm." I hope he will not do this; it would be of more service in the long run if he were to use the two methods alternately so that he himself, and we others also, might be better enabled to assess their comparative value. Throughout the history of the treatment of malignant disease of the cervix and vagina the enthusiasm evoked by the enormous local improvement obtained by radium has been followed by disappointment, when the early improvement was succeeded by extension of disease in the glands, broad ligaments and the floor of the pelvis. It was found quite early that, when glands were already invaded, if treatment was confined to the primary lesion alone, the glands enlarged rapidly. It therefore became the practice, in treating pelvic conditions, to employ large flat radium applicators fastened to the abdominal surface and moved from one area to another from day to day, so as to obtain both a cross-fire effect on the primary growth and some degree of irradiation of the glands. In a considerable number of cases this led to lasting results, but in a percentage, after a few years, the disease again showed itself.
Daels, of Belgium, invented his ingenious method by which a chain was passed retroperitoneally from the abdomen to the pelvis and by means of it a radium tube was pulled inch by inch from day to day so as to irradiate the glands in the vicinity of the vessels. He claimed further improvement in the figures.
More recently, a number of gynwecologists have made a practice of inserting a number of radium tubes in the vicinity of the pelvic glands with attached strings coming out through a large drainage tube, the radium being withdrawn through the drainage tube after the exposure had been given.
Still more recently, others-of whom I think Mr. Donaldson is the leader-have suggested opening the abdomen and leaving in needles of low activity for a fortnight, the abdomen being closed, and afterwards re-opened for the removal of the needles. Whether this will mitigate recurrence remains to be seen, but in the meantime the procedure cannot fail to remind one of Dr. Harrison Orton's dictum that " one has to be very robust to be a good patient nowadays."
Of course, in advanced cases in which enlarged glands are perceived running up to the aorta or higher, we can scarcely hope to eradicate cancer by radiation, but so much improvement has followed the use of the external abdominal applications, despite the inaccuracy of the method from the standpoint of physics, that we cannot help feeling that the use of more powerful radium applicators with heavier screens, possibly at a distance from the skin-as is the case with the so-called radium bomb -may be successful and attended with less distress to the patient than a double abdominal operation. The term radium " bomb " is not a happy one. The word "beam " might well be substituted. At any rate, in cases in which the glands are not palpably enlarged, it ought to be possible to do a great deal by means of heavily screened high voltage X-rays, and I would suggest that in some of the gynaecological clinics this procedure should be seriously taken up as an adjunct to the local treatment of the primary growth by radium.
When I was first working with radium an old surgeon came to see me to ask me about treatment in a case of epithelioma. I was enthusiastic and told him about our technique and quoted to him the statements of various histologists. He looked at me gravely and said " Yes, I know about that, but do the patients live ? " This, after all, is the final test of efficiency of the new methods of treatment of disease. Do the patients live ?
At Stockholm, Dr. Forssell, when demonstrating to us the results of treatment, showed us a group of patients who were apparently cured, but he also showed us a much larger group of patients in whom the disease was still present. They were, however, well and living their ordinary lives. This is an aspect of the question to which more attention might be given. To study and develop it requires much thought and the cooperation of medical men and women trained to approach the subject fromi many different angles.
We must never lose sight of the fact that radium is, so far, a local treatment for local manifestations of cancer. Cancer, however, is a progressive disease, the cells growing slowly and steadily, and tending to invade new structures in the vicinity of the original growth. Radiation therapy must pot be based on the conception of a surgical operation for the removal of a tumour. Better results will follow a system of treatment which is extended over a period of months, or even years, after the first manifestation has been dealt with. Whether radium or X-ray treatment is employed, some method of prophylactic irradiation should be used. The doses for this purpose need not be heavy; they certainly need not cause any serious tissue damage or disturbance to the general health of the patient. If in the course of time anv extension of the disease is discovered, the dose can then be made heavier in the locality, or one may resort to surgery or to the interstitial application of radium. It will be found that such recurrences can frequently be made to undergo retrogression, but even when the tumour cannot be made to disappear, its rate of growth may be slowed down and the life of the patient prolonged. This is a point on which Ewing lays great stress-the influence of radiation in altering and slowing the rate of growth.
More than anything, the radiologist feels the necessity for trying out these various methods. One would like to visualize cooperation amongst a group of gynaecological clinics where patients might be seen by a number of clinicians, and each in turn allocated to the clinic which was giving attention to one particular form of combined treatment.
I will not raise the question of irradiation before surgical operation, except to mention the possibility in certain cases, of first using radium surgically as a barrage and, after a reasonable lapse of time, removing the tumour by excision. Some authorities consider that'radiation followed by operation will one day be extensively practised. In this connection I might also suggest in certain cases a two-stage radium operation, the needles being placed, on the first occasion, entirely in the normal tissues surrounding the growth, and, at the second operation after an interval of a fortnight or so, placed in the growth itself.
One aspect of treatment does not always receive the attention which it deserves, and that is the preparation of the patient before radiation methods are employed.
Gyntecologists are fully alert to the failure that is almost inevitable if local septic conditions are not dealt with before radium is applied, but in so far as the leucocytes and the blood generally contribute to success in our treatment, a necessary part of the routine should be the elimination of other infective conditions in an endeavour to reduce toxemia and bring the blood standard to normal before irradiation is begun. The presence of infected sinuses and teeth can be held responsible for the failure of the patient to respond to a carefully planned radiation treatment, and I would suggest that before radium is applied, each patient should be placed for a time under the care of a physician, so that these complications may be corrected. The removal of septic foci, the use of vaccines, of tonics, of ultra-violet light, or of hypodermic or intramuscular medication may all contribute towards success.
One of the points which occur to radiologists is that when we first urged radium on the notice of the surgeon and advocated operations for surgical access to malignant growths, we did not anticipate that radium would be substituted for surgery, and we view with some degree of misgiving the treatment of operable malignant disease by radium. All the medical world is fully alive to the failure that so often attends surgical removal, but to some of us it seems sounder to devote attention to a combination of surgical removal and subsequent irradiation rather than to rely on radiation methods alone.
It is, of course', desirable that all the possible approaches should be fully explored, and due credit must be given to the courage of men and women who are the pioneers in the surgical use of radium, but one hopes that enthusiasm for one particular method will not prevent systematic and exhaustive trials of other methods which seem to some thinkers to be equally promising. By the establishment of efficient " follow up" departments we may hope to learn in the course of a few years the comparative value of the different procedures.
Another point is the substitution of radium collars for flat applicators containing known amounts of radium for external use. The flat applicator has the advantage that one gets to know exactly how long it can be left without injury to the skin. When the radium collar is made with great care and a proper distribution of the tubes, with adequate filtration, the results sought for may be obtained without serious injury to the skin, but there seems to be a tendency to disregard superficial vesication over large areas and to consider them as merely harmless concomitants of an external radium application. To us it seems improbable that benefit can accrue from these extensive burns, and we are convinced that, by better technique, adequate irradiation can be achieved without damage to skin.
When so many radiologists, struggling with inaccurate apparatus in under-staffed departments, have been held responsible and made to pay large sums of compensation for X-ray burns of accidental occurrence, it is surely unwise to regard radium burns as of no serious import.
Mr. Stanley Dodd: For a long time it has been known that an artificial menopause can be induced by intra-uterine application of radium. It is probable that the penetrating rays have a selective action on the cells of the ovary, thereby produciug amenorrhcea. Confirmatory evidence of this is furnished by those cases in which, after a longer or shorter space of time, menstruation is re-established, suggesting that the dose of radium which has been employed has not killed those ova which were deep down in the substance of the ovary, and that they are able to develop in their due season. That radium has also a secondary action on the uterus is proved both clinically, by the presence of atrophy of the uterus, and pathologically, by the changes, chiefly of an atrophic nature, found in the endometrium, but that this change in the uterus is of only secondary importance is suggested by the reestablishment of menstruation which is often just as profuse as before radiation.
The commonest class of case in which radium may justly find its chief use is that in which menstruation is regular but profuse, in which no abnormal physical signs can be detected, and in which there is no suspicion of malignant disease. Such a case may be found in the parous woman who has suffered from chronic subinvolution, and in whom late middle life is impairing that compensatory muscular hypertrophy which up till now has overcome this tendency to bleed excessively. The next class is that of women, without abnormal physical signs, who are approaching the climacteric and have bouts of very serious haemorrhage. Another class in which radium may be usefully employed is that in which the patients have pulmonary tuberculosis and cannot safely afford the monthly loss. Some women with fibroids have perforce to be treated otherwise than by operation. A very fat plethoric patient with some cardiac insufficiency or perhaps some chronic bronchitis makes a very poor subject for operation but may be treated with ease by radium. This type of case, however, calls for a fine individual judgment as to its suitability for radium treatment. The fibroids must not be too large, and must show no signs of degeneration, and there must be no inflammatory disease of the appendages present, otherwise radium will do nothing but harm and cause a flare up of the inflammatory symptoms.
Intractable Dysmenorrhcea.-There are always some cases of dysmenorrhcea which are not alleviated by drugs or even the most modern endocrine treatment, or by the various mechanical methods of dilatation, and in which the patient's life is unbearable and her efficiency impaired, so that it is imperative to bring about a cessation of menstruation. Radium may here be the method of choice. Unfortunately these patients are young, and one hesitates to destroy their functions, but if alleviation can be obtained in no other way, it is justifiable to try radium. Again, owing to the latent activity of the young ovary, it will often be found that menstruation begins again with the same symptoms of pain.
Chronic Cervicitis.-Radium has been tried in chronic cervicitis by application or needling, in the hope that some atrophy of the cervical glands would follow, but, as might be expected, the results are disappointing, as radium acts badly in inflammatory diseases.
Contra-indications.-Radium should not be used in inflammatory conditions or for fibroids where degeneration is suspected.
Technique.-The preliminary steps are dilatation of the cervical canal, exploration, and curettage of the endometrium. (This may discover a polypus, a carcinoma of the body, or even a pyometra which would contra-indicate the use of radium). Next, the radium has to be put into the uterus in some convenient apparatus. A useful container is a brass capsule 1 mm. in thickness with a ring for a thread for withdrawal. The radium needles, screened by 0-6 mm. of platinum, are placed irn the container and the container is wrapped round with rubber sheeting to cut off secondary radiations and then put inside the uterus. It is conveniently kept there by the retainer which is stitched to the cervix and removed with comparative ease. If the container is put in the uterus and the vagina packed, the container will often be found lying in the top of the vagina when the pack is removed, and therefore the particular application has not been satisfactory.
Dosage.-The correct dosage is the smallest amount which will bring about the desired result with the least number of failures. Nobody knows the exact dose in any particular case, but a smaller dose is necessary to cause amenorrhoea in an elderly patient than that required for a young patient. In my clinical experience, with proper screenage-and by " proper screenage " I mean some such screenage as that described above doses of 100 mgm. of radium element kept inside the uterus for twenty-four hours do not lead to any unfortunate sequelha. In my earlier cases, with insufficient screenage, I had cases of secondary haemorrhage occurring after the first week from separation of a slough, but this does not now occur.
From the fact that I have had some cases of recurrence of menstruation after smaller doses than 100 mgm. for twenty-four hours occurring in patients over the age of 45, I have made it a rule always to use a maximum dose as my optimum dose, and I have had no cause to regret it.
Convalescence.-Various degrees of discomfort and nausea are complained of by the patients. The pain always disappears on withdrawal of the radium, though there is often a feeling of malaise for some few days. The patient is best kept in bed for a week and put on a generous diet. Hypodermic injections of iron and arsenic will afford gratifying results in diminishing the anaemia. Conclutsion.-Radium application seems to be a safe method of treating those forms of menorrhagia in which there are no abnormal physical signs. The results are fairly constant, and being without fatalities, they form a happy contrast to those of hysterectomy with its inevitable-however small-percentage of mortality, while convalescence after hysterectomy requires as many weeks as recovery after radium treatment requires days.
I will now briefly refer to the treatment of carcinoma of the cervix. Our rate of cure is lamentably small. During the last twenty years radical removal has been carried out in this country, and the best figures we can produce are a cure-rate, after five years, of about 40%. Professor Heyman's cure-rate of radium treatment is about the same. We must somehow or other contrive to prevent some at least of the 60% of failures.
Even from our own personal experiences, we may confidently state that radium will eradicate the primary growth in nearly all cases. The problem remaining is therefore that of clearing up the metastases. It is agreed that secondary deposits in glands are more difficult to deal with than the primary growth, whether treated with radium or X-rays, so the rational course seems to be to extirpate the glands.
In the cases quoted in Mr. Victor Bonney's Hunterian lecture, the glands were involved in 40% of those which were technically operable. If, therefore, radium application to the vagina only at once condemns 40% of the cases to recurrence, it behoves us to treat the regional glands. It is important to decide not only how, but when, to deal with the lymphatic system, because it must be remembered that the lymphatic system is the first line of defence against carcinomatous invasion. My suggestion is to make use of the lymphatic system to the limit of its usefulness and then discard it.
Translating this into technique means: to retain the glands during and for a fortnight after the end of the vaginal treatment and then to remove them.
Thus far we are merely in the position of having carried out a Wertheim's hysterectomy, with removal of the affected regional glands, and the way of the majority of these cases is steadily downhill, but with radium we can go further and irradiate the lymphatic area.
After the removal of the infected glands, numerous lymphatic vessels, containing carcinomatous cells, will probably have been left behind, and would be, without further treatment, a fruitful source of secondary growth.
As I employ a technique whiich differs from that of other surgeons it may be as well briefly to describe it. The preliminary treatment consists of three applications of radium to the cervix, copying the Heyman technique as nearly as possible. One fortnight after the last vaginal application the abdomen is opened. The ovariopelvic folds and round ligaments are tied and divided, the cornua of the uterus clamped, the broad ligaments widely opened and the regional glands removed. It is a difficult manceuvre in rather a cramped space and needs an intimate knowledge of pelvic anatomy. When all bleeding has been arrested the radium is introduced in two catheters on each side; each catheter contains five platinum needles, placed in series, each needle being 2 cm. in length, and containing 1 mgm. of radium, screened by 1 mm. of platinum, one catheter is placed along the iliac vessels, reaching from the sacro-iliac synchondrosis to the point where the external iliac artery passes beneath Poupart's ligament. To make a channel for this part of the course of the catheter, a finger is pushed under the peritoneum until it reaches the anterior abdominal wall; an incision is made at this point in the skin, artery forceps are pushed through and the end of the catheter is drawn out on the abdominal wall. The second catheter, bearing the same dose of radium, is placed in the broad ligament in the shape of a shepherd's crook, with its tip as nearly as possible in the obturator foramen; its proximal end is then drawn out to the abdominal wall through a stab hole in the flank, in line with the broad ligament, and is again extraperitoneal.
Similar steps are taken on the other side, and then, after removal of the ovaries and tubes, the pelvic peritoneum is sutured and the catheters are wholly extraperitoneal. They are left in situi, for a minimum of seven days and are then easily withdrawn by traction. It seems reasonable to hope that a technique such as this, with a dosage that experiment and experience will teach us, may enable us to save some proportion of those cases that now escape cure.
Dr. Russell Reynolds said that we could not dissociate radium treatment from deep X-ray therapy; they had so much in common that one ought to be considered with the other. He had been impressed with the importance of using a split-dose technique. It was a common-sense view to take, because if one gave a large dose of X-rays or radium, the resistance of the tissues must be lowered by it; in any case the resistance of the patient was reduced, so that he had not the same power of battling with the disease. If too large a dose of either was employed the patient rapidly went downhill. By splitting the dose, however, a greater total dose of irradiation was possible, and the result was better.
The use of X-rays in conjunction with radium was important. He agreed with those who used radium as a local application for its intense local action and short-wave length X-rays, which exerted a more general effect. His own personal results were far better when he used the two means in conjunction. He was thinking particularly of growths in the lung, with which he had had a measure of success; and though for some time after treatment the skiagram showed the tumour to be still present, the patient had seemed well and remained so in some cases for several years. He assumed that this meant that the malignancy had disappeared, or that its activity was lessened.
Dr. W. M. Levitt said that there were two points in connection with combined treatment which did not seem to be usually appreciated. First, the application of X-rays could be considered as complementary to the application of radium. X-rays were applied externally, and the zone of maximum intensity tended to be at the periphery of the growth. Radium was applied locally, and there the zone of maximum intensity was in the centre, and that of minimum intensity was at the periphery. This view was confirmed by the fact that after X-ray treatment the recurrences were almost always local, whereas after radium treatment they were rarely local, but generally deep.
Another, and even more fundamental, point, was that the character of the stimulus of radium was essentially different from that of the stimulus of X-rays. Radium was applied continuously, often' for several days, whereas X-rays were applied in split doses administered at intervals for several days. Even supposing the action of X-rays and radium were identical-(it was not however known to be so)-the results of the intermittent and continuous stimuli might be different. It was common experience that the same physical stimulus might produce different effects when applied contirluously and intermittently. As an example, one could take the effect of intermittent pressure of the boot on the small toe; the result was to produce a corn--a hypertrophic condition. Continuous pressure to the same degree-continued, i.e., day and night produced an atrophic condition and finally necrosis, the opposite of the other. Both X-rays and radium had the power of causing serious damage to the cancer cell, and therefore it seemed logical to combine the two. The fact that the type of injury might be different was supported by the further fact that a full dose of radium could be combined with a full dose of X-rays without producing a burn. That had been shown in many cases at St. Bartholomew's Hospital. Clinically, therefore, a combination of the two kinds seemed sound. Attention must be paid to (1) the interval between the application of the X-rays and that of the radium;
(2) the sequence of the two applications.
The application of X-rays followed by that of radium might give results different from those obtained when the radium was applied before the X-rays: he, himself, preferred using the X-rays first.
He was interested in Mr. Dodd's account of the value of radium in causing an artificial menopause. He would like to know what advantage radium possessed over X-rays in this respect. X-rays could produce a menopause with certainty, even a graded menopause, which should either last any time from six months to two years, or be permanent, without danger or disturbance to the general health. To induce this menopause by means of radium, however, involved an intra-uterine procedure, in most cases under a general anaesthetic, and in some cases stitches were required, factors which involved serious discomfort to the patients and were by no means free from risk.
Dr. Gilbert Scott said that as, no doubt, a number of medical men were now attacking cancer for the first time by irradiation, it was necessary that they should have the whole problem clearly set before them. He (the speaker) had been connected with irradiation in cancer of the breast for over twenty years, and he could say that whilst the primary growth in nmany cases could be made to disappear by the surgeon, the diathermist, the radiologist, or the "radiumist," the effect in the large majority of cases was only palliative, and the patient died, after varving periods, from metastases. Why was freedom from cancer recurrence for a period of five years regarded as evidence of a cure? What was the magic of " five years " ? Twenty-two years after removal of a breast on account of malignant disease, he had seen recurence in thesternum. There were two inseparable factors in the problem: that of the primary growth and that of the secondary growths, and unless both these factors could be successfully tackled, it was idle to talk about the " cure of cancer." In his (the speaker's) opinion, if a patient had cancer, although the growth nmight be prevented from spreading and from developing further, it could not be entirely eradicated. Most of those who had much to do with malignant disease realized that there were very few cases in which the primary growth killed the patient directly, and there were not many in which the fatal issue was due to metastases in the glands of the neck, groins or axillh. The patients usually died from secondary growths in the liver, the spine or the thorax. He did not know whether a satisfactory method would ever be devised for preventing metastases occurring in these regions, but until this was accomplished there was no justification for talking about the " cure" of cancer, just because the primary growth had disappeared. It was frequently said, " Oh, if only we could get the cases early enough! " but he (Dr. Scott) did not think one could ever decide whether a case was seen early enough or not. The earliest case he had seen operated on was one in which the patient was having a retro-fixation of the uterus. During the operation, a nodule the size of a millet-seed was noted in an ovary. The surgeon had received permission to do whatever he considered necessary, and so he removed the ovary, and the nodule was later proved to be malignant. Not more than a fortnight afterwards he (the speaker) had seen the patient, and her abdomen was then full of secondary growths. Such a case did not justify the idea that if only operation were done early enough a cure would certainly result. He (Dr. Scott) was anxious that the younger members of the profession who were giving attention to this subject should not confine their energies entirely to the primary growth, but should consider the problem as a whole.
Mr. James Wyatt had said he would like to know whether, in producing an artificial menopause, the influence of the radium used was actually on the ovary. He asked this because one did not see after the use of radium the marked symptoms which ensued when surgical removal of an ovary was carried out. Mr. Comyns Berkeley had shown that when radium was inserted into the uterus, its rays did not penetrate so far as the ovaries. It might be, therefore, that the irradiation produced its effect by changes in the wall of the uterus.
With regard to the treatment of non-malignant conditions, pruritus vulve was a very trying condition, and he had seen some bad cases in which X-rays had seemed to have no effect, but in which 50 mgm. of radium filtered through platinum for eight hours at a distance of half an inch from the skin had brought great relief, lasting from six months to two years. He remembered one woman who had had a burn after fourteen hours' application of radium, but despite that, so great was the relief that she had returned six months afterwards for another dose.
Another trying condition and one causing much pain was endometrioma in the recto-vaginal septum. The artificial menopause caused by radium relieved the pain, even though there might be a recurrence of menstruation in the course of some months.
Dr. M. Oldershaw said that he agreed with Mr. Wyatt as to the way in which radium might induce the menopause. It was doubtful whether radium placed in the uterus had much effect on the ovaries. Physicists told us that the effect of irradiation varied inversely as the square of the distance. In the uterus the radium lay against the eudometrium which must therefore get most of the dose.
In any case, the dose of rays falling on the ovary must be quite small. He (the speaker) thought that, clinically, the menopause symptoms following the application of X-rays were the same as those following the surgical removal of the ovaries; but the symptoms following radium amenorrhcea were much less marked and might be nearly absent. One of the reasons for partial failure of radium to cause amenorrhcea was because it had not been so arranged that the whole inside surface of the uterus should be irradiated. If, in the case of a large uterus, one placed a single tube up to the fundus, the upper part of the endometrium would be destroyed and fibrosis there would ensue, but an insufficient effect would be produced on the lower part. Therefore at a later stage one might find the lower part of the remaining endometrium beginning to bleed again, and it might be concluded that the case was a failure. After having had one or two cases of that kind he now took care, in the case of a large uterus, to split the dose of radium over three or four tubes, so that the whole of the lining of the uterus would be irradiated. If that were done one could be almost certain of producing permanent amenorrheea.
It had been asked why all these cases should not be treated by X-rays instead of by radium. In reply to that he would point out that one advantage in u-sing radium was that a general ansesthetic was employed, allowing of a complete examination and diagnostic curetting, and one could microscopically examine what was removed, and so make sure that one was not dealing with carcinoma of the body of the uterus.
Mr. Duncan Fitzwilliams said that in regard to radium, the word of the physicist seemed to be accepted as final. According to the physicist it was impossible for the rays of radium to be active at four inches. He knew of a case, however, in which, in treating a cranial tumour, radium had been applied to one side of the head separated from the surface by 15 mm. of Columbia paste. Naturally, all the hair on that side of the head came off, but what was to be noted was that an area on the opposite side of the head, 6* to 7 in. away, was also denuded of hair. Obviously this was due to the influence of the radium. He could give other examples of clinical effects, said by physicists to be impossible.
With regard to the secondary involvement of glands: in 80% of cases-of carcinoma of the tongue, for example, one could offeot the disappearance of the primary growth, but, in dealing with the glands in the neck at the present time', whatever might be said for applications of radium (either surface, interstitial,' or by combined methods, all of which he himself had tried), block dissection was the surgeon's sheet anchor.
He had been interested in Mr. Dodd's method of putting radium behind the peritoneum, but he was doubtful if much would result from it. He (Mr'. Fitzwilliams) had also tried it, but block dissection gave better results in places in which it could be carried out. Mr. Dodd screened the radium in his cases with 1 mm. of platinum, and that was the largest screening he (the speaker) knew for 2-mgm. needles; there was still a field for investigation as to the best screenage to be used. Most people were early committed to 05 mm. of platinum, then O06 was tried,' then 0-8, a higher 'figure would probablybe reached before the ideal was arrived at. Surgeons in other departments owed much in this respect to the gynecologist; probably very soon all surgeons would be reproducing this method of attack, i.e., repeated doses at fairly short intervals. He had tried it in breast cases and had found it most successful.
He agreed with Dr. Lynham that it was wrong, in gynaecology and other departments of surgery, to confine attention to one method, dealing with all cases by radium and none by operation. Some Continental surgeons had discarded the Wertheim operation and were now confining themselves entirely to treatment by radium. The situation reminded him of that which arose when some did and some did not operate for tuberculosis of the hip, according to a routine and not according to the requirements of the disease or the peculiarities of the patient.
As to the advisability of combining the two methods of treatment (X-rays and radium), he did not know anybody who used X-rays more frequently for the treatment of carcinoma than he did himself, and he did not think he had met anybody who had been more frequently disappointed in the results obbrained from the X-ray department. He said this in no carping spirit, but merely as stating facts which should be recognized.
Dr. R. Moore Patterson gave a brief statistical account of a number of cases treated by radiurn-the figures bearing on prognosis, according to the type of growth revealed by the microscope. It was hoped to publish the results of a more complete investigation when a sufficient number of cases based on the longer time-element could be included. The figures now given referred to squamous-celled carcinoma only.
The classification of the tumours was based on an idea derived from various works by French, German, and American pathologists and gynecologists. The most immature type was placed first, grading then proceeding until the most mature type was reached-that is to say, the type in which keratinization and cell-nest formation were present.
One definite conclusion gleaned from his figures was that in cases of the highest grade of malignancy, treatment with radium must be begun very early if good results were to be hoped for.
It also appeared from these figures that the more immature the growth, the better was the prognosis in radium treatment per vaginam.
Mr. G. I. Strachan said that in treating carcinoma of the cervix with radium there was difficulty in steadying of the cervix by the volsellum. In a large proportion of these cases there was practically nothing to get hold of but an excavated crater, an ulcer with no appreciable edge. In these cases he had found that some such apparatus as the Jayle type of vaginal retractor might be necessary. Again, in the teohnique as mentioned by Mr, IDonaldson it was essential to find the cervical canal, yet in a large proportion of the cases it was not possible to find the cervical canal. The only writer who had laid stress on this fact was Heyman, who said that in many cases the cervical canal was more on the periphery than in the centre of the growth. It was important to mention this, as anything more than the most gentle attempt to get at the cervical canal might force the uterine sound into other regions. Dr. Cole said he had seen the sound projecting just under the peritoneum. In an early case of his (the speaker's) own, the patient had died from peritonitis within three or four days.
In that case, though he had exercised the greatest gentleness, he had pierced the pouch of Douglas. From the point of view of saving the life of the patient, the cure of cancer was a very great matter, but speaking from the point of view of the relief of symptoms, in a large percentage of cases the primary ulcer would clear up, with relief of the bleeding and discharge; in fully 30%, however, there was no relief, but rather, in a certain proportion, an increase of pelvic pain. He would like to hear what was the best means of relieving that pain, which was very distressing, especially if the discharge ceased and only the pain remained. Another difficulty was concerned with fistula formation, which occurred in a proportion of cases after radium treatment, just as it did after any other form of treatment, and after no treatment at all, though he did not know the proportion in the untreated cases.
Professor Louise McIlroy said she was much impressed by the necessity for co-operation between the gynaecological surgeon and the radium therapist. It was the only way to make progress in this subject. Gynwcologists over the country were struggling by themselves to treat cases of cancer with little knowledge of the properties and dosage of radium. In some places where radium was under the control of the radiologist, the application to the patient was performed by him or his assistants. Advice should be given in the case of each individual patient with regard to dosage and method of application, but the application of radium should be in the hands of the surgeon. The work of a group of women surgeons and gyna3cologists in London had been going on for over four years and the results in cases of uterine cancer were most promising. They were due in a great measure to the close co-operation with a radium officer and the pathologists. She agreed with Mr. Donaldson that the hours were more important than the amount of radium used. This applied specially to the menorrhagia of puberty and to haemorrhages in young women. She rarely used radium in the case of uterine fibroids, as operative measures gave such good results. In cases of severe anamia from bleeding fibroids and when hysterectomy at the moment was inadvisable, radium acted as a first-aid method of stopping the bleeding and enabled an operation to be performed a week or two later when the patient was somewhat restored. In cases of carcinoma of the uterus it was always necessary to have a blood count made before the insertion of radium.
Had Mr. Donaldson seen any ill effects of radium in cases of extreme anumia from fibroids? Cancer of the body of the uterus was rarely treated by radium, but the results should be good, as the growth was, as a rule, circumscribed. She (Professor McIlroy) had had three cases so treated in which there had been no recurrence and the patients had felt much better in their general health. In the case of the needle application of radium to glands by the abdominal route, pain had been a marked feature after operation in a few cases which she had treated. It was better to draw the needles out by their attached ligatures through a drain opening than to perform a second abdominal section, Radium was most useful in various groups of non-malignant gynecological cases.
In fibrosis of the uterus it should supersede hysterectomy entirely. This meant a great saving in the time of the hospital class of patient who was earning her living. All cases of uterine cancer should be followed up by deep X-ray therapy. In the case of tuberculosis of the pelvic organs, X-rays were more beneficial than radium as they caused amenorrhcea by their action upon the ovaries, whereas radium acted directly upon the endometrium. In toxic conditions associated with uterine hsmorrhage, attention to the teeth and intestine would in some cases cure the hwmorrhage without the necessity for any radium treatment.
Dr. Arthur E. Giles (Chairman) said that it was difficult to summarize, in a few words, such a discussion as this, but a primary fact which emerged from it was that we must not pin our faith exclusively to one method of treatment. While recognizing to the full the value of the irradiation treatment, it must still be regarded not as taking the place of surgery, but as a supplement to surgery. For the rest, it would be agreed that the problem before the profession was to investigate carefully the minutim of the technique required for treating different cases, as each case required an individual technique. In other words, one could not adopt a particular technique and say it would do for all. With regard to the use of X-rays versus that of radium for inducing the menopause, he thought there were two classes of cases. The first was that in which one wished primarily to arrest hemorrhage, not to bring about the actual menopause or to cause atrophy of ovaries, but merely to arrest hwmorrhage and leave the activities unaffected. In such cases radium was the more valuable agent, because of its limited action. In the second class of case, however, in which it was desired primarily to induce the menopause because of dysmenorrhcea, X-rays were probably better than radium. He thought there was much truth in Mr. Dodd's remark, that the more superficial ova might be affected so that menstruation would temporarily cease, and that when the younger ova reached their maturity the function might be restored. On the previous day he had seen a patient in whose case he had, some time ago, advised radium treatment for dysmenorrhcea after other methods had failed. The patient had ceased to menstruate for the greater part of a year, but later on the menstruation had been resumed. Then she married, and had come to consult him (the speaker) because she was pregnant.
Mr. Donaldson (in reply) said that Dr. Levitt had asked why radium was used rather than X-rays. If the case was one of pure menorrhagia, he thought there was no reason for using radium. If it. was an irregular bleeding-as was usual-it was necessary to make investigations inside the cervix, and while the patient was under the anesthetic radium could be put in. He agreed that sometimes the pain after the insertion of the radium was severe (probably owing to proctitis), but it soon passed off. Any lingering pain should arouse the suspicion of further malignant disease. Professor McIlroy had asked what bis procedure was in cases of excessive aneemia. If the patient's hsemoglobin was under 50%, blood transfusion should be done and irradiation carried out at once. He did not agree with Mr. Duncan Fitzwilliams that the physicists were wrong. The physicist would say what the dose was that reached the ovary, but would not say what effect it was likely to have on the ovary. He regarded the ovary as very radio-sensitive, and, judging by sections after the ovary had been removed, he did not doubt that the anmmia was due to the effect on the ovary.
Dr. Lynham (in reply) said that the effect on the ovaries by irradiation from the uterus was a question which Dr. Forsdyke had thrashed out in the Jacksonian essays. His conclusion was that radium produced its effect, mainly by acting on the uterus, i.e., on the blood-vessels and connective tissue of that organ.
A number of young women had been treated at the Radium Institute for uterine bleeding, and in no case had he known the artificial menopause to last longer than nine months; there was something significant in that time, as it was the gestation period. HIe agreed that the superficial follicles were more susceptible than the deeper ones. He was surprised that Mr. Dodd disapproved of radium for the treatment of endocervicitis, as he (the speaker) had known numerous cases which had been successfully treated in this way after other methods had failed. In these cases the dosage had been very small, with a comparatively thin filter, so that a local effect was being produced, and not one extending to the deeper tissues of the uterus. Again, there had been only a short exposure in these cases.
So far as the profession was concerned, the physicist was an idealist, whose dream was to give homogeneous rays of uniform intensity. The physicist never trespassed on the sphere of the biologist, so the information the physicist gave had to be taken and used to the best of the available knowledge.
The question of pain was a difficult one. As a rule, the pain had been transient, but he had known of two cases in which, following treatment by insertion in the uterus, the pain had been severe, and in one of them there had subsequently been some paresis in the legs. In the other case the patient had died as a result, he believed, of the pain. He hoped that light would be thrown on such occurrences. Pain was referred to the sacrum and coccyx, whence it radiated down the limbs. It was not relieved by ordinary doses of morphia.
Mr. Stanley Dodd (in reply) said that it was not known whether the effect of radium in inducing the menopauise was on the uterus or the ovaries. Probably it was on both.
In answer to Mr. Fitzwilliams: he removed as many glands as possible before irradiating.
